BRIEF COMMUNICATIONS Biliary cystadenoma in a striped skunk (Mephitis mephitis)
Victor F. Pang, Chia H. Lee, Ming T. Chiou, Jane F. Yu, Chian R. Jeng, Chao T. Ting Figure 1 . Liver from a striped skunk. An approximately 4.5 ϫ 3.5 ϫ 3 cm, pale yellow, multilocular cystic structure with prominent vasculature protrudes from the surface of the ventrolateral aspect of the left lateral lobe (long arrows). In the same lobe, there is an approximately 1.5-cm darker cyst present in the ventromedial aspect (short arrows). A much smaller cyst is seen in the right lateral lobe as well (arrowheads).
Biliary cystadenoma is a benign cystic tumor derived mainly from the intrahepatic bile ducts and less frequently from the extrahepatic bile ducts and gallbladder. 5 The neoplasm is rare and has been reported in cats, dogs, pigs, sheep, rats, and humans. 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] Among animals, it is most often encountered in old cats and dogs. 1, 7 It can be single or multiple with 1 or more hepatic lobes involved. 1 Although this neoplasm could cause persistent upper abdominal pain in human patients, 6 its clinical significance in animals is not known because it is usually an incidental finding at necropsy. 1, 7 No reports of biliary cystadenoma in exotic animals have, to our knowledge, been published. This report describes the morphologic and immunohistochemical characteristics of a biliary cystadenoma from a striped skunk (Mephitis mephitis).
A female striped skunk (Mephitis mephitis) more than 10 years old initially showed signs of decrease in appetite, corneal ulcer, and blindness. Fecal examination was negative for parasite ova. The appetite and corneal ulcer improved following medication, including broad-spectrum antibiotics, supportive treatment, and antibiotic eye ointment. However, the abdomen gradually enlarged, and the skunk died within 2 months. At necropsy, the animal was thin and the upper abdomen was distended. There were approximately 30 and 50 ml of a serosanguineous fluid in the thoracic and peritoneal cavities, respectively, along with some fibrin strands covering the surface of the visceral organs. The liver was slightly swollen and more than half of the parenchyma of the left lateral lobe was replaced by 2 discrete, pale yellow, protruding cystic structures, 1 approximately 1.5 cm in diameter and the other approximately 4.5 ϫ 3.5 ϫ 3 cm. The smaller structure was located in the ventromedial aspect, slightly irregular on the surface, and unilocular. The larger structure was in the ventrolateral aspect, had a lobulated surface with prominent vasculature, and was multilocular ( Fig.  1 ). In addition, the right lateral lobe also contained several small, discrete cysts less than 0.3 cm in diameter. The con- Figure 2 . Biliary cystadenoma from a striped skunk. It consists of multiple discrete to coalescing, thin-walled, proteinaceous substance-filled cysts of various sizes and shapes. tent of the cysts was either a colorless to straw-colored, clear, watery to slightly viscous fluid or a translucent, thick, mucoid substance. Additionally, there was a 2-cm, mottled, red, nodular mass present in the anterior pole of the right kidney, with the cortex, medulla, and pelvis all affected. The walls of both uterine horns had multiple 0.5-1.2-cm nodular masses.
Histologically, the cystic growths seen in the liver consisted of singular or multiple, discrete to coalescing, thinwalled cysts of various sizes and shapes ( Fig. 2 ). Papillary projections of variable sizes were often observed in the wall. The cystic wall was composed of a small to moderate amount of fibrovascular stroma lined by a single layer of flattened, short or tall, cuboidal epithelium. The epithelial cells of the cystic lining were uniform and had small oval to elongated nuclei located in the basal portion of the cytoplasm. No mitotic figures were found. Small islands of hepatocytes and smooth muscle bundles were sometimes entrapped in the stroma. The cystic cavities contained an eosinophilic proteinaceous substance positive to periodic acid-Schiff stain but negative to mucicarmine stain. Hepatocellular necrosis and fibrosis were present in the parenchyma adjacent to the larger cyst in the right lateral hepatic lobe. Following deparaffinization and trypsinization, sections of the neoplasm and normal liver tissue from the same animal used as a control were immunostained using either 1) a 1: 40 dilution of mouse antibody to human low molecular weight cytokeratin containing cytokeratins 1, 2, 3, 4, 5, 6, 7, and 8 (AE1) a or human high molecular weight cytokeratin containing cytokeratins 10, 15, 16, 17, and 19 (AE3), a or 2) a 1:20 dilution of mouse antibody to human cytokeratins 8, 18, and 19 (5D3) a with the avidin-biotin complex method. b Diaminobenzidine c was used as the substrate. To the AE1 antibody, the epithelial cells lining both of the cysts and normal bile ducts showed a strong positive reaction, but only a faint reaction was seen in hepatocytes. To the AE3 antibody, the cystic and normal bile duct epithelia as well as hepatocytes all had a strong positive reaction ( Fig. 3a, 3b ). When the 5D3 antibody was used, the cystic and normal bile duct epithelia had a lighter staining quality than those of AE1 and AE3 antibodies, but hepatocytes showed no reaction at all (Fig. 3c, 3d ).
The nodular mass seen in the right kidney was a renal tubular adenocarcinoma consisting of irregular tubules lined by cuboidal, columnar, or polygonal cells having hyperchromatic nuclei and high mitotic activities with areas of extensive necrosis. Cystic endometrial hyperplasia with areas of adenomyosis and muscular hyperplasia accounted for the nodular protrusions seen on the serosal surface of the uterine horns.
Biliary cystadenoma, a rare tumor in humans and animals, is characterized by focal or multicentric cystic to polypoid proliferation of biliary epithelium. 10 Domestic cats are the animals most frequently reported to have biliary cystadenoma. 1, 9 Similarly, we (unpublished data) and Adler and Wilson 1 have seen the neoplasm in wild cats, although there have been no formal papers published. Aside from wild cats, the neoplasm has not, to our knowledge, been reported in other exotic animals. Biliary cystadenomas should be distinguished from other biliary growths such as biliary cysts, noncystic cholangiomas, cystic cholangiocarcinomas, noncystic cholangiocarcinomas, and polycystic liver and kidney disease. 1, 13 Although biliary cysts can reach several centimeters, as the biliary cystadenoma does, they generally are not multilocular; they lack extensive liver parenchymal involvement; and they may contain bile instead of clear or mucoid fluid. 1, 7 Cellular atypia with tissue invasion or metastasis and/or lack of cystic formation could differentiate other biliary growths from biliary cystadenomas. 1, 6 Polycystic liver and kidney disease of cats, 12 dogs, 7 and humans 2 is a congenital disease characterized by the presence of multiple cysts of varying sizes in both liver and kidney. In the present case, there was a nodular tubular adenocarcinoma in the right kidney, but no cysts were found in either kidney. Although the actual cause of biliary cystadenomas is still uncertain, congenital malformation and chemical induction have been considered as 2 possibilities. 4, 5 Our immunohistochemical results with antibodies to cytokeratins of 5D3, AE1, and AE3 are consistent with those seen in humans 13 and cats. 1 In addition, as shown by Adler and Wilson, 1 we also demonstrated that the antibody to cytokeratins 8, 18, and 19 (5D3) is a good choice for differentiating whether a hepatic growth is derived from the hepatocytes or biliary epithelium. It has been suggested that immunohistochemical and mucin staining are helpful in the differential diagnosis of human hepatic cysts in small biopsy specimens. 13 Upper abdominal pain is occasionally encountered in human patients with biliary cystadenomas, but much more frequently the tumor is detected incidentally during the clinical examination by palpation, ultrasonography, radiography, and tomography. 6, 8 Although there is some evidence that biliary cystadenocarcinomas may derive from biliary cystadenomas, 6 good prognosis is seen in most humans and animals who have biliary cystadenoma after its surgical removal. 1, 6 Sources and manufacturers Reports of pasteurellosis in American bison (Bison bison) are traditionally associated with Pasteurella multocida, in particular serotypes B2 and B3,4, the etiologic agents of hemorrhagic septicemia. These serotypes cause an acute systemic infection most severely affecting bison calves. 3, 4, 9 However, there is a paucity of information regarding disease in bison caused by Pasteurella hemolytica, the agent of pneumonic pasteurellosis in both domestic and wild ruminants. Outbreaks of respiratory disease are apparently uncommon in both wild and ranch-raised bison. Even sporadic reports of pneumonia are rare, presumably due to the species 1 reputed resistance to disease in general. This case study documents the first report of bronchopneumonia in bison due to infection with P. hemolytica.
Two American bison bulls and tissue samples from a third herdmate, all of which had a clinical history of respiratory distress and acute death, were submitted to the North Dakota State University Veterinary Diagnostic Laboratory (NDSU-VDL) for diagnostic evaluation. The owner maintained a herd of 48 animals to which he had recently added 20, 8month-old bull calves. The calves were purchased at a December 14, 1996, sale and transported at below-freezing temperatures over a distance of 150 miles by trailer to the owner's premises. All animals initially received good-quality grass hay. Corn and pellets were added to the diet on December 25. The first calf (calf 1) died on December 25 and a second animal (calf 2) died on December 27. After these initial losses, medication was added to the feed, a and each animal in the herd was given a single injection of florfenicol b intramuscularly. Samples from calf 1 were not submitted; however, formalin-fixed and fresh tissues from calf 2 reached the NDSU-VDL on December 30. The carcasses of two additional animals, a calf that had been sick since December 29 and had received an additional florfenicol injection (calf 3) and a calf that died suddenly without additional From the Veterinary Diagnostic Laboratory, North Dakota State University, Fargo, ND 58105 (Dyer), and the University of Idaho, Caine Veterinary Teaching Center, Caldwell, ID 83605-8098 (Ward).
Received for publication October 9, 1997. treatment on January 1 (calf 4), were submitted on January 3, 1997. Of the original 20 calves purchased, 4 died from acute respiratory disease, a mortality rate of 20%. Lung tissue from the most severely affected calf (calf 4) had prominent bilateral cranioventral consolidation and hemorrhage, with diffuse fibrinous pleuritis and pericarditis (Fig.  1) , while calf 3 had unilateral cranioventral consolidation and multiple pleural adhesions. Histologically, the pleura and interlobular septa were markedly expanded by focally intense aggregates of neutrophils, fibrin strands, and extravasated red blood cells in both animals. A similar inflammatory exudate was diffusely present within alveoli, bronchioles, and bronchi. Curvilinear bands of streaming leukocytes frequently outlined these areas of fibrinopurulent inflammation and necrosis (Fig. 2 ). Vasculitis and thrombosis were evident in numerous pulmonary and pleural vessels. Pulmonary pathology in these 2 animals as well as calf 2 varied in severity, but inflammatory characteristics and components were consistent between the calves. Additionally, sections of lung from calf 2 contained multifocal abscesses.
Frozen sections of lung tissue from all 3 animals examined with fluorescent antibodies were negative for infectious bovine rhinotracheitis, bovine viral diarrhea, and bovine respiratory syncytial and parainfluenza viruses. Culture of lung tissue from calf 2 yielded a heavy growth of P. hemolytica, P. multocida, and Actinomyces pyogenes; from calf 3, a heavy growth of P. hemolytica and Pseudomonas aeruginosa; and from calf 4, P. hemolytica only. The P. hemolytica isolates from the 3 calves were all identified as biotype A serotype 6 (A6) and were susceptible by the Kirby-Bauer method to ampicillin, ceftiofur, erythromycin, gentomicin, penicillin, tetracycline, tilmicosin, and florfenicol, but resistant to lincomycin and spectinomycin.
Pasteurella spp. are ubiquitous commensals on the mucosa of the upper respiratory tracts of ruminants. Strains of P. hemolytica, which have historically been divided into 2 major biotypes, A and T, are associated with a number of disease syndromes. 10,14 Biotype A serotype 1 (A1) is most commonly associated with pneumonic pasteurellosis in cattle; it has a high incidence following predisposing viral in-
